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(54) Tide: AUDIO DEVICE SELECTTOR FOR WIRELESS COMMUNICATION 



(57) Abstract 

An audio path 
selecting means for wireless 
communication is adapted to 
function with a portable terminal 
to which more than one audio 
device may be connected, 
for example including one or 
more hands-free sets connected 
by a wired or a wireless 
connection, a loudspeaker and/or 
a micrc^hone found in the 
portable device and an extemal 
loudspeaker and/or microphone 
connected to the portable device 
or the communication card. 
The audio path selection means 
receives information about 
available audio devices and 
detemiines which one of the 
audio devices should be used for 
sound input/output, preferably 
according to a priority list 
found in the audio path selecting 
means. The audio path selecting 
means may also be adapted to 
act on manual instructions that 
override the priority list. The 
audio path selecting means may 
be implemented on a PCMCIA 
card or in a terminal that is 
adapted to wireless communication. 
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AUDIO DEVICE SELECTOR FOR WIRELESS COMMUNICATION 
Technical Field 

The present invention relates to wireless communication, and in particular to the 
5 transmission and reception of sound in wireless terminals. 

Description of Related Art 

There is a constant demand for portable devices for wireless communication to be- 
come smaller and lighter and at the same time have increased functionalit>'. The 
10 Personal Computer Memory Card International Association (PCMCIA) has devel- 
oped a card, the PCMCIA card, with a standardized interface. A PCMCIA card is 
approximately 55 mm wide and 85 mm long, and may be either 3.3 nun, 5 mm or 
10.5 mm thick. The pin socket is standardized and includes 68 pins. 

15 The PCMCIA card can be used, among other things, for wireless communication. 
Applications have been developed providing all functions required for wireless 
communication. The wireless communication card based on the PCMCIA card is 
normally inserted into some kind of portable terminal, such as a laptop PC, and can 
then function as a mobile telephone, a wireless modem and a fax. It may also be 

20 combined, for example, with a imit providing a keypad and a hands-free set to func- 
tion as a mobile telephone. 

Different types of audio equipment may be connected to the wireless commxmica- 
tion card, and to the device in which it is inserted. 

25 

Summary' of the Invention 

It is an object of the present invention to enable the use of several different types of 
audio equipment in a device adapted to wireless communication, such as a personal 
computer, and to switch between them in a way that is perceived as simple by the 
30 user. 
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These objects are achieved according to the present invention by an audio path se- 
lecting means for wireless communication, adapted to function with a portable ter- 
minal to which more than one audio device may be connected, 
5 said audio path selection means being adapted to 

- receive information about available audio devices, 

- determine which one of the available audio devices should be used for sound in- 
put/output. 

10 The audio device to be used is determined according to a priority hst preferably 

found in the audio path selecting means. The audio path selecting means may also 
be adapted to act on manual instructions that override the priority list. 

A communication card, such as a PCMCIA card, for wireless communication 
15 adapted to function with a portable terminal comprises an audio path selecting 
means is also disclosed 

A portable terminal adapted for wireless communication, to which more than one 
audio device may be connected, either directly or through a communication card, 
20 comprising 

- means for registering the audio devices connected, and 

- means for informing an audio path selecting means about the audio devices con- 
nected. 

25 The portable terminal may also comprise an audio path selection means as describes 
above. 

The audio devices may include one or more hands-free set connected either to the 
portable terminal or to the communication card by a wired or a wireless connection, 
30 a loudspeaker and/or a microphone found in the portable device and an external 
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loudspeaker and/or microphone connected to the portable de\ace or the communica- 
tion card. 



The invention offers the following advantages: 
5 It enables the automatic switching to the best available audio device at any time, 

while still giving the user the opportunity to determine manually what audio device 
should be used. 

Brief Description of the Drawings 
10 Figure 1 shows a personal computer (PC) with a PCMCIA card according to the m- 
vention inserted. 

Figure 2 is a block diagram of the PC and the PCMCIA card shown in Figure L 
Figure 3 is a block diagram of a PC comprising the audio path selecting means. 
Figure 4 is a block diagram of an audio device connected by an infrared (IR) con- 
15 nection. 

Figure 5 is a block diagram of an audio device connected by a radio frequency (RP) 
connection. 

Figure 6 is a block diagram of an audio device connected by a wired connection. 
Figure 7 is a flow chart of the actions taken when selecting an audio device. 

20 

Detailed Description of Embodiments 

Figure 1 shows a portable PC 1 including a built-in loudspeaker 3 and microphone 
5. A PCMCIA card 7 is inserted in an appropriate slot 9 in the PC 1. To the 
PCMCIA card, two portable hands-free sets 11, 13 are connected: one 1 1 by a wired 
25 connection and the other 13 by a wireless connection, which may be infrared or ra- 
dio frequency. 

Other audio equipment, for example an external loudspeaker and an extemal micro- 
phone, or a portable hands-free, may also be connected to the PC or to the PCMCIA 
30 card. This is not shown in Ficure 1. 
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Since several types of audio equipment may be connected at the same time, there 
must be a way of detemiining to what audio equipment the sound should be routed. 

5 Figure 2 shows an apparatus according to the invention for determining the audio 

equipment that should be used for transmitting and receiving sound. As before, there 
is a PC 21 having built-in loudspeaker 23 and microphone 25. An external loud- 
speaker 27 and an external microphone 29 are also connected in this example. As in 
Figure 1, other types of audio devices may be connected as welL The loudspeakers 

10 23, 27 and microphones 25, 29 are connected to a sound card 3 1 in the PC in a way 
well known in the art. The PC also comprises an input/output unit 33, a memor>' 
tmit 35 and a central processing unit (CPU) 37. The CPU 37 is connected to a PC 
card controller 39 for receiving a PCMCIA card 41. The coimections between the 
units are dependent on the type of PC. In this example, the soimd card 3 1, the I/O 

15 unit 33, the memory unit 35 and the CPU 37 are all connected to the same bus. 

The PCMCIA card 41 is inserted in the appropriate slot in the PC 21 and the con- 
nection is established in a standardized way through the PC card controller 39 in the 
PC 21 and a PC card interface 43 in the PCMCIA card. 

20 

On the PCMCIAxard, the PC card interface 43 is connected to a microprocessor 45 
the function of which will be discussed in more detail below. At least one control 
unit 47 handles memory control, input/output and power control functions. 

25 A radio tmit 49 and an antenna 51 in the PCMCIA card are used for the wireless 
communication with, for example, a cellular network (not shown). An audio block 
53 is used, among other things, for registering audio equipment that is connected to 
the PCMCIA card. The radio unit 49, the control unit 47, the audio block 53 and the 
microprocessor 45 are connected by a common bus. 

30 
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The audio block 53 receives connections from audio equipment such as portable 
hands-free equipment (not shown). The audio block 53, and the sound card 3L reg- 
ister what audio equipment is connected to the PCMCIA card 41 and the PC 21, re- 
spectively and reports this to the microprocessor 45 in the PC card 41. Between the 
5 audio block 53 and the microprocessor 45 there may be one connection for each 
audio device connector or only one connection through which information is 
transmitted serially. An audio path selection unit 55 in the microprocessor 45 then 
determines, on the basis of an algorithm described below, what sound equipment 
should be used. In a preferred embodiment, the audio path selection unit 55 com- 
10 prises a priority list specifying the priority order of the possible types of audio de- 
vices. The audio path selection unit 55 preferably also comprises functions for re- 
ceiving manual instructions to override the order of the priority list. 

The sound equipment may be connected to the PC 1, 21 or the PCMCIA card 7, 41 
15 in any way known in the art. Some knoAvn ways are shown in Figures 4-6 and will 
be discussed in connection with these figures. 

Of course, the functions of the audio path selection unit as described above may as 
well be implemented in the portable device itself. It is not dependent on the 
20 PCMCIA card or any other type of wireless communication card being inserted if 
the portable device itself contains such functions. 

Figure 3 shows a solution according to the invention implemented in a portable 
terminal that itself comprises functions for wireless communication, for example 
25 with a cellular network. 

As before, there is a PC 61 having built-in loudspeaker 63 and microphone 65. 
There is also an external loudspeaker 67 and an external microphone 69. The loud- 
speakers 63, 67 and microphones 65, 69 are coimected to a sound card 71 in the PC 
30 in a way well known in the art. The PC also comprises an input/output unit 73. a 
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memory imit 75 and a central processing unit (CPU) 77. The sound card 71, the I/O 
unit 73, the memors' unit 75 and the CPU 77 are all connected to the same bus, 
which is also connected to a microprocessor 79 handling the audio functions. As in 
Figure 2, the actual connections between the units depend on the PC architecture. 

5 

In this case, the portable device 61 also comprises an antenna 81 and a radio receiv- 
ing/transmitting unit 83 for communication with a wireless network (not shown). At 
least one control unit 85 handles memory control, input/output and power control 
functions. 

10 

The audio block 87 also receives connections from audio equipment such as port- 
able hands-free equipment (not shown). The audio block 87, and the soimd card 71, 
register what audio equipment is connected to the PC 6 1 and reports this to the mi- 
croprocessor 79. Between the audio block 87 and the microprocessor 79 there may 

15 be one connection for each audio device connector or only one connection through 
which information is transmitted serially. An audio path selection unit 89 in the mi- 
croprocessor 79 then determines, on the basis of an algorithm described below, what 
soimd equipment should be used. In a preferred embodiment, the audio path selec- 
tion unit 89 comprises a priority list specifying the priority order of the possible 

20 types of audio devices. The audio path selection unit 89 preferably also comprises 
functions for receiving manual instmctions to override the order of the priority list. 

In this embodiment, of course, the functions handled by the control xmit 85 may in- 
stead be integrated with other units in the PC performing similar functions. The mi- 
25 croprocessor 79 may, for example, be integrated with the CPU 77 and the audio 
block 87 may, for example, be integrated with the sound card 71. 

Figure 4 shows a possible connection of a wireless audio device 101 connected 
through an infrared (IR) interface 103. The wireless audio device comprises an ear- 
30 phone 105 (or another loudspeaking device) and a microphone 107, an IR modula- 
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tor/demodulator 109 and IR diodes 1 1 1 for transmission and detection of IR signals. 
The functions of the IR modulator/demodulator and the IR diodes are well known in 
the art. The wireless audio device 101 is connected to an input pan 113 of, for ex- 
ample, a PCMCIA card or to a PC (not shown in full). This input part 113 com- 
5 prises IR diodes 1 15 and an IR modulator/demodulator 1 17, the functions of which 
are well known in the art. The IR modulator/demodulator 117 also comprises func- 
tions for registering if a device 101 is coxmected through the IR interface 103 and 
reporting this to an audio path selecting means 53, 79 as shown in Figures 2 and 3, 
respectively. This may be reported, for example, as a logical signal, which may be 
10 asserted when a device is connected and deasserted when no device is connected. 

Figure 5 shows a possible connection of a wireless audio device 121 connected 
through a radio frequency (RF) interface 123. The wireless audio device comprises 
an earphone 125 (or another loudspeaking device) and a microphone 127, an RF 

15 modulator/demodulator 129 and an RF antenna 131. The functions of the RF 

modulator/demodulator and the RF antenna are well known in the art. The y/ireless 
audio device 121 is connected to an input part 133 of, for example, a PCMCIA card 
or to a PC (not shown in full). This input part 133 comprises an RF antenna 135 and 
an RF modulator/demodulator 137, the functions of which are well known in the art. 

20 The RF modulator/demodulator 137 also comprises functions for registering if a 

device 121 is connected through the RF interface 123 and reporting this to an audio 
path selecting means 53, 79 as shown in Figures 2 and 3, respectively. This may be 
reported, for example, as a logical signal, which may be asserted when a device is 
connected and deasserted when no device is coiuiected. < 

25 

Figures 6A and 6B illustrate a simple solution for registering if a device is con- 
nected by a wired connection. Figure 6A shows the situation in which the device is 
not connected, and Figure 6B shows the situation in which the device is plugged in. 
A device (not shown), which may be an external loudspeaker and/or a microphone, 
30 or a hands-free set, is connected to an inlet part 141 of a portable device, such as a 
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PC or a PCMCIA card, by means of a connector plug 143. The inlet part 141 com- 
prises connector pins 1 45 for the transfer of the audio signal, and also comprises a 
sensor pin 147 for registering whether or not a device is connected. If the device is 
connected, the plug will press the sensor pin 147 towards a signal wire 149 causing 
5 a logical signal to be transmitted to the audio path selecting means 53, 79 as shown 
in Figures 2 and 3, respectively. 

Figure 7 is a flow chart of the actions taken in the audio path selecting means to 
determine which audio device should be used at any given time. The audio path se- 

10 lecting means receives information from each inlet terminal to which an audio de- 
vice may be connected about whether or not an audio device is actually connected. 
This information may be transferred at regular intervals or whenever the situation 
changes, that is, when a device is connected or disconnected. In the flow chart it has 
been assume that three different audio devices may be connected. Of course, an 

15 arbitrary number of audio devices may be connected. The flow chart would com- 
prise one decision box for each possible audio device. 

Step SI: Has a manual command been issued? If yes, go to step S2; if no, go to 
step S3. 

20 Step S2: Connect the audio device manually selected. End of selection procedure. 

Step S3: Is the first audio device on the priority list connected? If yes, go to step 
S4; if no, go to step S5. 

Step S4: Connect the first priority audio device. End of selection procedure. 

Step S5; Is the second audio device on the priority list connected? If yes, go to 
25 step S6; if no, go to step S7. 

Step S6: Connect the second priority audio device. End of selection procedure. 

Step S7: Is the third audio device on the priority list connected? If yes, go to step 
S8; if no, go to step S9. 

Step S8: Connect the third priority audio device. End of selection procedure. 
30 Step S9: Disable the use of audio signals. End of selection procedure. 
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Claims 



1. An audio path selecting means for wireless communication, adapted to function 
with a portable temiinal to which more than one audio device may be connected, 
5 characterized in that it is adapted to 

- receive information about available audio devices, 

- determine which one of the available audio devices should be used for sound in- 
put/output. 

10 2. An audio path selecting means according to claim 1, characterized in that it de- 
termines which audio device is to be used according to a priority list. 



3. An audio path selecting means according to claim 1 or 2, characterized in that it 
is adapted to act on manual instmctions that override the priority list. 

15 

4. An audio path selecting means according to claim 1, 2 or 3, characterized in that 
it is adapted to act on manual instmctions during an ongoing call. 

5. A communication card for wireless conununi cation adapted to function with a 
20 portable terminal, characterized in that it comprises an audio path selecting means 

according to any one of the claims l"-4. 

6. A communication card according to claim 5, characterized in that at least one of 
the audio devices may be a hands-free set connected either to the portable terminal 

25 or to the conununication card. 



7. A commimication card according to claim 5 or 6, characterized in that at least 
one of the audio devices may be a loudspeaker and/or a microphone found in the 
portable device. 

30 
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10 

8. A communication card according to any one of the claims 5-7, characterized in 
.nat at least one of the audio de\aces may be an external loudspeaker and/or micro- 
phone connected to the portable device or the commvmication card. 

5 9. A communication card according to any one of the claims 5-8, characterized in 
that it is adapted to register an audio device being connected by a vsdred connection 
by means of a sensing pin located in the connector and informing the audio path 
selecting means by means of a logical signal. 

10 10. A communication card according to any one of the claims 5-9, characterized in 
that it is comprises means for registering an audio device being coimected by a 
wireless connection and informing the audio path selecting means by means of a 
logical signal. 

15 1 1. A portable terminal adapted for wireless commxmication, to which more than 
one audio device may be connected, either directly or through a communication 
card, characterized in that it comprises 

- means for registering the audio devices connected, and 

- means for informing an audio path selecting means about the audio devices con- 
20 nected. 

12. A portable terminal according to claim 1 1, characterized in that at least one of 
the audio devices may be a hands-free set connected either to the portable terminal 
or to the communication card. 

25 

13. A portable terminal according to claim 11 or 12, characterized in that at least 
one of the audio devices may be a loudspeaker and/or a microphone found in the 
portable device. 
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14. A portable terminal according to any one of the claims 1 1-13, characterized in 
that at least one of the audio devices may be an external loudspeaker and/or micro- 
phone connected to the portable device or the communication card. 

5 IS. A portable terminal according to any one of the claims 1 1-14, characterized in 
that it is adapted to register an audio device being connected by a wired connection 
by means of a sensing pin located in the connector and informing the audio path 
selecting means by means of a logical signal. 

10 16. A portable terminal according to any one of the claims 1 1-15, characterized in 
that it is comprises means for registering an audio device being connected by a 
wireless connection and informing the audio path selecting means by means of a 
logical signal. 

15 17. A portable terminal adapted to wireless communication, characterized in that it 
comprises an audio path selecting means according to any one of claims 1-4. 
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